The dissipation of neuropathic pain paradoxically involves the presence of tumor necrosis factor-alpha (TNF).
Neuropathic pain, a chronic disabling pain arising from nerve injury, develops a central component. In brain neurons, tumor necrosis factor-alpha (TNF) levels intensify and TNF-inhibition of norepinephrine (NE) release, dependent upon alpha(2)-adrenergic activation, amplifies during neuropathic pain onset. TNF-inhibition of NE release transforms to facilitation in the hippocampus of rats administered antidepressants (treat neuropathic pain), contemporaneous with decreased neuron TNF. Therefore, adrenergic drugs inhibit increased pain sensitivity (hyperalgesia) by decreasing TNF production, thereby inducing increased NE release. This study examined TNF- and alpha(2)-adrenergic-regulated NE release from hippocampal slices during both the onset and dissipation of hyperalgesia during sciatic nerve chronic constriction injury (CCI). The enhanced inhibition of NE release by TNF at peak hyperalgesia (day-8) transformed to facilitation of NE release at days 12, 14, 16, and 21 post-CCI, corresponding to dissipation of hyperalgesia. Chronic antidepressant drug administration alone to rats results in similar findings. Rats administered the antidepressant amitriptyline (10 mg/kg, i.p., 60 min) at day-8 post-CCI, no longer exhibited hyperalgesia. Interestingly, the presynaptic response to TNF transformed to facilitation of NE release. While TNF directs the development of hyperalgesia, it is also involved in the resolution of pain, a possible mechanism for management of chronic pain.